Nitric oxide induces BNIP3 expression that causes cell death in macrophages.
Nitric oxide (NO) is involved in many physiological processes and also causes pathological effects by inducing apoptosis. It can enhance or suppress apoptosis depending on its concentration and the cell type involved. In this report, we used cDNA microarray analysis to show that SNAP, an NO donor, strongly induces Bcl-2/adenovirus E1B 19kDa-interacting protein 3 (BNIP3) in macrophages. BNIP3 is a mitochondrial pro-apoptotic protein that contains a Bcl-2 homology 3 domain and a COOH-terminal transmembrane (TM) domain. Macrophages activated by LPS/IFN-gamma produce nitric oxide synthase 2 (NOS2) and release endogenous NO. Expression of BNIP3 was also induced in macrophages by LPS/IFN-gamma, and the induction was blocked by a NOS2 inhibitor, S-methyl-isothiourea. Peritoneal macrophages from NOS2-null mice failed to produce BNIP3 in response to LPS/IFN-gamma. We conclude that BNIP3 expression in macrophages is controlled by the intracellular level of nitric oxide. Overexpression of BNIP3 but not of BNIP3 deltaTM, a BNIP3 mutant without the TM domain and C-terminal tail, led to apoptosis of the cells. Promoter analysis showed that the region between -281 and -1 of the 5'-upstream enhancer region of murine BNIP3 was sufficient for NO-dependent expression of BNIP3.